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BIOFEEDBACK: AN OPERATIONAL DEFINITION 
AND CONTROL OF DISSONANCE 

J, Douglas Gibb and Allan B, MacDougall 



This study was part of a program.designed to attempt identification 
of disisonance by means of specific components of EEC and EMG activity. It 
was believed, or at least hypothesized,- that any dissonance that could be 
detected and displayed in an objective fashion to the subject, could be self- 
regulated in some_ degree. Since anxiety, using muscle tension or brain waves, 
had already been seli-^reguiated tlirough -training in a number .of laboratories^ 
we^ were in teres ted in _ the p^ossibill t of^ usingi ele]c trophy^i^^^ ins t ru- 

mentation;^f or: measuring andf pres of his own unconscious 

dissonance---^^ tha t : w^^ dis sqnanc ez^of; whit^h a unaw^ar e ♦ : 



Method fori Inducing vDissohance^ k^;^^ - X^; D 

Using the Rokea^^ induce in al 1 t hTe subjects v _ 

feelings of: self-di^^ specific _ values and _attitudes7,_ an^^^ then 

measured ^^their attitude%hahg^^^^^^ First, rrife 

asked them to; rank ISl^iristrumentat^^^^ then asked members of 

all groups to r¥te the- concept- ''aiirllne hy j acking'' pn^^^ bi-polar ad j ec t iye 
scales • Members of the groups "then viewed a char tvshowing the: importance of 
;^alues?as vranked in previous^testsliCOct • 1^71^ BXU^^St; 300 BYU ;studei>t^v 



1B\ B. Brown, ''Recognition /of; Aspects o^^^ through Assoc i- 

ation with EEC Alpha Activity Represented by a Light SignalV' -Psychoii>hysiol- 
ogy , 6* (1970), 442-452; T. H* Budzynski etv al ^^Feedback-induced Muscle. 
Relaxation: Applix^attonr toV^ension Head^ Behavior jherapv and Expefi- 

mental Psychiatry, 1 (1970)V 205-211. - -- - . ; - - - - 

2m, Rokeachv Belief s," Attitudes arid Values , :(San J^ranciscp : Jpssey- 
_Bass7 - 1968)^, ; p • :i7pvH ^ ^ : : - / ^ - ^\ yX ; 
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This chart gave the^^verage rankings for BYU students in one column and in 
another column the rankings of a convicted hyjacker, (This hyj acker just 
happened to be one of the subjects in the previous experiment just a few 
months before he actually. skyjacked a United Airlines' jet; therefore the 
data were the actual truth and not fabricated for experimental purposes,) 
We invited them to compare their own value rankings with their peers and 
the hyjacker, ^ / ' 

We then asked them_ to compare their own attitude ratings .toward the - 
concept "airline hyjacking" with those of their peers at BYU, To raise levels 
ofc^s^lfr^issat^f act^^ '"If^^l^ 
your, a t ti tude. (or {0^1ues> var:iesV^qm^^ it, % 

- :interpr(^t these differi^^ tip meany;tha^t,:t : _ 

^our^^own; y^3a^e--artit '! - ^ s^/ r:^ 

^ ; jAfiler ithis:^^th^;^^tufdBnts ;agf 

ioxx the ^eyaluative^^cal^ /^' ^^ ^ ^^ : - : ^ ^ 

^n/Opet^;at^naF^^ ^\ 1^ =v/^ ;v^> : ^ : - V ^ ^^^^^ 

V:_ We knew that dissona^^^^^ was of ter^^^^^ to pperatioh-- 

ally def i^^^ and when tfi^^^^^ to irir ^ 

f oraation designed to make him consciously aware, of inconsistencies, • he 
did not help t^^^ Generally , the::definit ion was followed' 

by__ an inference of dissonance from a^^ ' : 

r - We differed in our definition and measurement of dissonance, -We were 
suggesting that when the sub jec^t compared hi^ rankings as similar with the 
;hyj acker and different from the average. BYU student his muscle and/or brain - 
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wave activity would change. Internal psychological Inconsistency would affect 
his tissue cells, snd that could be seeii and recorded in muscle tension, or 
brainwave activity. 

One of our first attempts at using biofeedback machines in .defining and 
controlling dissonance, involved alpha waves. We assumed, based oh Kamiya*s 
work, 3 that the absence of alpha might be useful as an indicator of dissonance. 
In agre^ent with Kamiya, we: found when a subject was given Immediate feedback 
as to the presence of alpha he was able to gradually increase his alpha level. 
And quite encouraging, he could do this with his eyes ;open and while talking. 

:As :Kam^^ the su^jeuct. s^^^ greater 7 

vper cenit ofe^^ Vtl^ Und^f MlaKed vc^^ it^ielp- 

~^d to cohcentrate jn^^^^^^ 

-vSuppress^theiVa^ 

_ tunate^lor^ ^^^^ : any j:eading;?^V 

mt er ial tlfie alpha rhythm disSppear ed , Consequent ly^^^ was no t po s s ib le^it 6 
use alpha as an lndicatdr~ of dissohance during visuaiization of reading mater- 
-ial. In the\ hope of : resplvihg tfiis^^^ Shortcpming preTsent with alpha feedbac^^^^^ 
jwe^^r^d:\pur^a1:^^ . C i - 

//- With zpnef^oup; of:^ we ^^id^jid^ u^ the^E^KJ to^J : 

measure t^ie^degree^ of /raiiscleL ac tivity ^Ijisteadr^ W Te orr our yis^ 
perceptipn of observable^^^^^^^ tight jaw, etc, arid : / ' 

_the subjective report: of the subject . We found that it was not uncoimnon /7 



3jv Kamiya, "Conscious Control of Brain Waves," Psychology Toda y > 
1 (1968) , 57-60, - . . . - / . - 



for a subject to look relaxed in reading the material when, In fact, he re- 
^ ported a high level of tension. 

In our next group • (N=r4) , we conjectured that this difficulty could be 
largely overcome with an EMG system* The basic technique was to detect ^ac- 
curately the: level of tension In the muscles during the reading of Charts I 
and II. This necessfltated continuous monitoring of EMG levels as well as 
their quantification on a step-by-step basis during the entire reading. With- 
out excep tion , when the sub j ec t f rom this group compared his rankings^ as 
stellar with the hyj acker and different from the average BYU student his : 
fusion ^er^l/ jumped^over\^10^i^ v^^^^i^ r^/^^ " ~M v r 

r^^, tSe fehi^ gXdxxV^[C^^ 
^hui;i;ask of the subject sutfade-o^ the 
: il^Ia^oyer the^ontalis 

^h^^^ubjfict T^brted ^elfi^ heji/as ^lnstructe^^ - 
When the subject noticed the feedback slightly rising, he relaxed until the 
f^baQk ln^lcjated a'T^ level. In ord^er^to q^ 

group, the subjjec t , |uriiig- hls^re^ 

level on the medium =: V ; > -^^^^ ^ V: ^: y ^ \: : ^ 

^^entati^e^suraiarjr our finai^s:^ith 42^^^ of : ^ 

twcr inonth^ Indicated that r ^ : ; / " ^ ^ V " ^ 

^ Relaxation of muscle ^^ t^^^ is quite easy to learn 

with feedback of EMG signals. / ^ ^ " _ - ^; ^ - ^ ; V 

_- Dissonance susceptibility (counter norm in attitttde ^r yal^^^^ 

atri high KIG rhythm seems to be positively related with dub^ects without 
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feedback training • - ^ 

3* Biofeedback enables the subject to maintain a more normal (lower) 
arousal state such that he is less susceptible to over'reaction du6 to dis- 
sphance. ^ i -1, 

It should be noted that due to various methodological difficulties 
these findings were only suggestive/ We therefore cohducted the following 
study, , 

Control of Dissonance , ' 

Thl^stAi^y^wasr deslg^^ bib- 
fegd^ack trai^ and tfeTceb^/contrc^^ 

^^e^^hahge>Y ^Stated^^ 

; ;:^Ho^ Tlter^^ ^av^ljgnificant^ difference!^ attiltude Och^jge^ £^ 

, = :t \ ^ /There^ar€^%3^slg^ 

VVv/v v^ ^ b^w^en sex^nd^ / ^ / ://^ 

This study utilized a 2x3 factorial design with sex as the additional 
f ac! t^r and ini tial at tl tud^^ as a - covar i^te • 0 S ttdd^nts f r om^ c lasises ' at the BYU 
served as subjects • On thfe basis of their initial scores, 78 subjects were . 
assigned on S random/B ^'^^MB-tdfire^ described earr^ J: ^ 

Also t^^^^^ for inducing dissbrianceVf or all three grbups wus the same: as ^ 

-3:h§^ method descrifed^in the earlier research/ - Sihce-the meilibd was 
"tc^rbe counter norm, only subjects who scored eight or above on therpretest 
(Indicating a_ counter attitude toward their peer g^pup) ^were_ included in 
analysis of data* _ '- - _ r'- ^ : ^ : _ - : - _ - '- -^ 
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Analysis of cov ar lance igras applied to determine wHether there were 
significant differences ^ this analysis X7as summarized In Table I, The F 
ratio In -this table provided a test of the three hypotheses, after the scores 
were adjusted for the original, attitudes. The critical value for a ,05 level 
test In this case was F (2, 73)=3.13. Thus the data Indicated statistically 
significant differences among the methods. _ : - = 



It was then justlfl^pable. Irrespective of the value of the F ratio, - 
to compare method one with methods two and three coiii)lned. All three methods 
related to the effect of Internal Inconslstancles on attitude change, and 
that methods^ two and; three^weref uiVlqu^ they Involved: no biof eedback .^^^^^ 

Therf ulivanal^sls /was^ ^;£^M ^^^^ ^^^^^ 

\ Since: the-F ratios have vindicated real" differ ehces among the ad j us; ted:^;] 



.means, the slj^lf Icahce of rthe- dif ferences b^^ two= group^^eans was = _ 

: teste4 by th^ t ratlo^i^^^ adjusted ^means.and^ t y In Table: - 

iThe critical value of^t. at" the^ .05 level- of; thl| :twb--tm 
51-degrees of f reedom was .2:f01. :4lnce did : : 

fall In thq critlcal/reglon, null hypothesis liwas rejected^ The gfoup re- 
ceiving no biofeedback training changeid attitudes slgnlflc^^^^ more than the 
vgroup with ^blof eedback tr^nlngV : V ^ 
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Discussion - V : : : -^ ^ ^ }^^: > : ^ 

The oyeralL results demonstrated that^^^ Rokeach method of Inducing - 
dissonance to change attitudes, had: a decided effefct: on subjects without train- 
ing in biofeedback. To explain _th;e results, the fbllowlng^^p^^ 
yanced: training in feedback'control of muscle activity successful — 

in helping a subject to-malntain a state: of calm during, a z^Mlssonance^^ experl- 
7^nce and therefore he^^^^ prone: :_t6: change his, behavior;. ^^ 
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Attitude change research seems to have been heavily centered on the 
manipulation of sender and message factors which attempt to cause or create 
differences in persuasive effect. This research has implications for a re-, 
ceiver-oriented approach. With the heightened concern for the consumer in 
our society, communication scholars might well give some thought to people as 
consumers of information and. persuasive attempts* Millions of Dollars are / 
spent daily in the creation of persuasive messages. As the persuader gets 
more sophisticated Little help is giveii to the receiver to help him deal with 
the onslaught, j ^ . , _ 

_ r The resea)rch reported her e: ten ta tlvely suggests that receiver s may_ 
have within them the ppwer toi res^^^^ and^ eV en neutralize the^ e f f ec t :of manip-- 
litetlve V^persuasiveva 1 ~i ^r^ ) ;^ rV^v^ " - 
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TABLE I 





-Analysis of 


covariance - deviations from regression 






Source of 
variation 


Sum of squares^ Degrees of 
(adjusted) freedom 


Mean square 


F 




Exp. error 
Methods. (A) 
Difference 


287.6291 71 
316.1768 73 
28.5476 2 


. 4.0511 

1 A 97^51 


3.52* 




' Sex (B) 
Difference 


288.4135 72 
; .0.7844 ■ 1 


0.7844 


0.19 




Ax B 
Difference 


303.1967 73, 
15.5675 : 2 


7.7837 ■ 


1.92 






TABLE II 








- ; -Further analysis of ^theV^dat a in^abiia ^ - 








- -^^Source: of 
^-covariation 


— Sum of squares Degrees of 
: : _ : (adjust ed) fr eed om - 


Mean square 


F 



Between groups 1 
and groups 2,3 24.9000 
Within groups 303,8250 
Total ? : 328.7250 



1 
75 
76 



24.90 
4.05 



6.15* 



r ^ \ ; TABLE III 

Values of t and the three adjust ed means 



Biofeedback 
mean=9.979 



No f eedback-no EMG 
mean=9 .041 : 



No feedback-EMG 
mean=8,478 

Biof eedback 
inean=9.979 



t=2.62* 



t-0.99 
t=1.68 
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CHART I 



IMPORTANCE OF VALUES AS RANKED 
IN PRE VIOUS TESTS 




B.Y.U. 






Students 




Richard McC< 


10 


.- Ambitious • 


r : \ 5 


- 15 : 


Broadminded 


18 


3 ^ 7 


Capable 


13 




Cheerful : V^;^; 


6 




Clean 


^-^^ ^ 15 




'^'Courageous 


2 


- 3 V 


: Y Forgiving 


■ 8 




Helpful 






;V v: ^ * Hone St 


9 


13 


, , > Imaginative i : ; 1: ' ii : 


^y^r^^^^r V ; - 14 


0 : 18 : — ^= 


- - V ^Independent ? : " Wy 


3 


: > 14 ^^v K ^ 


: Intellectual ^ ' 


10 


1^^^ 16 


Logical : V 


rr^. 11 


4 ; ; V r 


Loving ' " s /i-/:: ^ 


4 


;^^v 12. 


; Obedient ;r ; 


■ 16 


^> 11 : 


X . Polite 


:v - ' 1 


2 . 


'"Responsible : 


• 12 


Vv 5 . 


*Self- controlled 


^^^^:^^y 17 



This chart shows the average rankingr of the 18 instrumental values 

obtained from students in a previous experiment (Oct. 1971) conducted - - 

at this university. (Richard McCoy just happened to be one of the subjects 

in the previous experiment, therefore the data are the actual truth and 

not fabricated for experimental purposes. ) We draw your attention especially 

to the data concerning five of the 18 values shown in the chart-- 

C ourageous , ! Honest, Independent, Res ponsible , Self- controlled. . ^ 

We interpret these findings to m e a n that R i c h a r_d c G oy wa s. mtic h - mo r e.. 
likely to **skyjack^\ or commit some similar act than the average B. Y. tJii- 
student. We invite you to cx^mpare-your: own ;^^^^ ^ankings> with tfeose^ p. 
of your peers; ^ _ ' _-_ :/:::> v ^V'^^ i 



Also we invite you to compare your own attitude toward the concept 
"skyjacking^^ with .those of your peeirs-at B, Y. U. 



CHART 2 



intelligent 

wrbng X 

healthy ^ 

good 

awful : 
^ghteous r - - 



A. 



stupid 

right 

sick 

bad 

nice 

sinful 



If ypAir atji^^^ average, on Charts 

1[ Jina inte fhe^e '^)!^ 4;o;^nean^that th^re are in- 

con stehcies within your own value- attitud^^^^^^ inconsistencies 
of ^yhidh you arij c^^^^ 
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